R
ETARDATIONS in the growth rates of chickens experimentally infected with the tapeworm, Raillietina cesticillus, were first reported by Harwood and Luttermoser (1938) . Their observations, which extended over a period of four weeks, showed that the growth rates of 2-week-old to 4-week-old Rhode Island Red and White Leghorn chickens having infections at necropsy, ranging in numbers from 15 to 1SS tapeworms each, were definitely retarded; these birds had been kept on a diet containing about 17 percent protein, the latter derived chiefly from plant byproducts. Ackert and Case (1938) reported weight retardations and reduced sugar and hemoglobin contents of the blood in 3-month-old to 4-month-old White Leghorn chickens having infections of 4 to 25 tapeworms each. In neither of the above reports was emphasis placed on dietary aspects. However, Harwood and Luttermoser observed a much more marked retardation in the growth of host birds on a manganesedeficient diet than in those on an adequate diet. This suggested the possibility of influencing, through other dietary measures, the pathogenicity of this tapeworm as measured by retardation of the growth rate of the host.
The present paper presents the results of three experiments designed to determine the influence of moderate to heavy infections of R. cesticillus on the growth rates of 14-day-old to 18-day-old Rhode Island Red chickens fed diets containing approximately 13 percent and 26 percent of crude protein.
EXPERIMENTAL METHODS
The diets used in these experiments were similar to those listed by Hammond, Hendricks, and Titus (1938) . They are described in Table 1 .
In each experiment the Rhode Island Red chickens were paired with respect to equality in weight, and divided equally into to each chicken were counted, the procedure was as follows: Sufficient beetles were dissected in physiological saline to obtain the desired number of cysticercoids for one chicken, then all other chickens from the same group were given a like number of beetles from the same culture. Counted cysts were injected into the crop by means of a small pipette. Beetles were fed to the birds by placing them far back in the oral cavity with the aid of forceps. At the start of each experiment, each group of birds was assigned a like number of extra birds to be used in case of injury or mortality. All substitutions were made by using birds which had received the same treatment and, as nearly as possible, those which had a comparable initial weight. All chickens in each experiment were kept in a wire-partitioned room under identical litter and temperature conditions, and precautions were taken to prevent extraneous infection. All birds were weighed at weekly intervals for six weeks, following the administration of cysticercoids. At the end of the 6-week period, five chickens from each group were killed and examined postmortem, and the tapeworms recovered from the birds were counted. The number and age of the birds at the time of infection and ' the number of cysticercoids administered are given in Table 2 . Only male birds were used in experiment 1, while in experiments 2 and 3 there were 46 males and 42 females.
EXPERIMENTAL DATA An analysis of the weight data in Table  2 and graph 1 shows that the chickens gained much more rapidly on the highprotein diet than on the low-protein diet. This is a confirmation of the work of Hammond, Hendricks, and Titus (1938) . Of the birds on the low-protein diet, the infected ones gained less than their controls in each of the three experiments. These differences amounted to an average of 9.8 grams per bird at the end of the third week, 18.4 grams at the end of the fourth week, 15 grams at the end of the fifth week, and 17.3 grams at the end of the sixth week.
The differences in the mean gains of the infected and control birds fed the highprotein diet were not consistently in favor of either group. At the end of the fifth week the controls had gained slightly more than the infected birds but at the end of the sixth week the infected birds in experiments 1 and 3 had gained an average of 21.2 grams per bird more than their controls. In experiment 2 the controls gained an average of 31.2 grams more than the infected chickens.
The average number of tapeworms found in five birds from each experimental group is recorded in Table 2 . Three infected and two control birds died during the course of these experiments, one of the five having been on the high-protein diet and the other four on the low. At the termination of experiment 3, gross examination of the kidneys from 10 birds which had been fed the 26 percent protein diet revealed no evidence of damage. Table 2 shows that the infected birds on the 13 percent protein diet had gained less weight than their uninfected controls at the end of the third, fourth, fifth, and sixth weeks in each of the three experiments. Furthermore, as shown in graph 1, this difference existed throughout the duration of each experiment, the lines representing the plotted mean weights of the two groups never crossing. At the end of the fourth week the differences between the mean gains in weight of the infected and control birds fed the 13 percent protein diet were comparable to those reported by Harwood and Luttermoser (1938) for a period of similar duration. These workers, unfortunately, terminated their experiments at the end of the fourth week.
DISCUSSION
Mean differences in gain between the infected and control birds fed the 26 percent protein diet were not found to be definite.
At the end of the sixth week, however, the infected birds were found to have gained more than their controls in experiments 1 and 3. In experiment 2 the control birds gained more than the infected birds. The graph lines representing the mean weights of the birds fed the high protein diet are seen to cross each other several times in each of the three experiments. This is in contrast to the courses followed by the plotted mean weights of the groups fed the low protein diet.
On the basis of the data shown in Table  2 there was little or no correlation between the number of worms present at autopsy and growth-rate retardation in the host. The greatest weight retardation occurred in the low-protein-diet group in experiment 1. Fewer tapeworms were found in this group than in any other. The larger number of worms found in the low-protein group in experiment 2 had caused more weight retardation at the end of the sixth week, but when the average weight retardation from the third to the sixth week is considered it is found to be less than in the low-protein-diet group of experiment 1.
Significant differences in the lengths of the tapeworms found in the host birds on the two different diets were not apparent except in experiment 3, where those in the low-protein-diet group were found to be considerably shorter than those found in the high-protein-diet group. Whether this one exception could have been caused by the diet is highly questionable. Harwood (1938) has observed that segment elimination in birds infected with R. cesticillus may be cyclic in character and that the elimination of chains of immature proglottids occurs.
SUMMARY AND CONCLUSIONS 1. Three groups of young chickens fed a diet containing about 13 percent protein and experimentally infected with the tape-worm Raillietina cesticillus gained less weight than their uninfected controls throughout the duration of a six-week period.
2. Three groups of young chickens fed a diet containing about 26 percent protein and infected with the same number of cysticercoids as those fed the 13 percent protein diet, did not differ markedly in weight from their uninfected controls.
